( 7. (Mnended) The hydrogenation catalyst for hydrocarbon oil as claimed in claim 1, 



wherein tl^metal of GroupTS^the Periodic Tablejkmolybden^ and the \nietalof Groups 8 } 



to 10 of the Periodic Table ismicke! 



^sJ^Amended) The hy^ogenation catalyst for hydrocarbon oil as claimed in claim 1, 

whi^carries a phosphorus compou^ along with the metal compoun(l of Group 6Vid the 

metal compound of Groui?s 8 to 10 of the Periodic Table. - 

9. (Amended) A^Kqethod of hydrogenation of hydrocarbon oil, in which is used the 

jTydro gertation catalvstj o f claimM X" " 

/16^(Amended) The method for producing a hydrogenation catalyst as claimed in 

claim 10, wherein a p^^^ii^orus^conipoijfcid is loaded on the refractory inorganic oxide carrier, 

along with the metal compourid of Group 6 and the metal compound of Groups 8 to 10 of the 

Periodic Table thereto. 

.17. ^(Amended) The method for producing a hydrogenation catalyst as clamied in 

claim 10, wherein the^nietal of Group^^^ftheJ^eriodic Table is (^tamiumOT 

1 si (Amended) The method for producing a hydrogenation catalyst as claimed in 

claim 10, wherein the ^agai^fGro^ the Periodic Table is i^^^bdenum orj tu^^i, and 

the metal of^-^sTtoTo of^| Periodic Table is ^£^i)r nickel 3 

, 19.^ (Amended) The method for producing a hydrogenation catalyst as claimed in 

claim 10, wherein the refractoi^dni^anic^xide^^^^ ^^^^>^ 

20^ (Amended) The method for producing a hydrogenation catalyst as claimed in 

claim 10, wherein the water-soluble organic compound having a boiling point or a ^ . , 

decomposition point of not lower than ISO^'C is aUeast^on^^el^cted^to 

"^"^ "A ■ 

triethyj«iejlycpl,.-pal:ye1iiylejie-gL^ 

2T.\Amended)^A hydrogenation catalyst produced in the method of claim 10. 



25. (AmendM) The metal compound-loading refractory inorganic oxide carrier as 
claimed in claim 23, wherein the refractory inorganic oxide carrier is y-alumina. 

26. (Amended) Thesmetal compound-loading refractory inorganic oxide carrier as 
claimed in claim 23, wherein thb^metal compound is a metal alkoxide. 

\ 27. (Amended) The met^\mipound-loading refractory inorganic oxide carrier as 

claimed in claim 23, wherein the metal is of Group 4 of the Periodic Table. 



Q 



29. VAmended) A method for producing the metal compound- loading refractory 
inorganic oxide carrier of claim 23, which comprises impregnating a refractory inorganic 
oxide carrier wit\ an aqueous solution that contains a water-soluble organic compound 
having a boiling point or a decomposition point of not lower than 150°C, then drying it, and 
Cri thereafter further impregnating with a solution of a metal compound. 

52 

Hi 30. (Amended) Amethod for producing the metal compoimd-loading refractory 

Pi inorganic oxide carrier of clajm 26, which comprises impregnating a refractory inorganic 

yfi^ oxide carrier with an aqueous ^plution that contains a water-soluble organic compound 

Try \ 

IP having a boiling point or a decoiiposition point of not lower than 1 50°C, then drying it, and 

Q \ 

^ thereafter further dipping it in an altoholic solution of a metal compound, metal alkoxide. 

31. (Amended) A hydrogena^n catalyst having at least one metal of Group 6 and at 
least one metal of Groups 8 to 10 of the'^Periodic Table supported on the metal compound- 
loading refractory inorganic oxide carrier ^f claim 23. 



32. (Amended) A hydrogenation catalyst having at least one metal of Group 6 and at 
least one metal of Groups 8 to 10 of the PeriodicVable supported on the metal compound- 
loading refractory inorganic oxide carrier of claim 2\ which is heated at a temperature not 
higher than 300°C. \ 
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thddofhy 

used the hydrogenation catalyst of thdm 31. 



33. (Amended) A method of hydro-desulfurizati on of hydrocarbon oil, in which is 



Please add new Claims 34-59 as follows: 

34. >^ew) The hydrogenation catalyst for hydrocarbon oil as claimed in claim 4, 



wherein therefractory inorganic oxide is aliraiina. 



:^5y(New) The hydrogenation catalyst for hydrocarbon oil as claimed in claim 3, 
wherein the amomit of titanium in terms of its oxide form falls between 1 and 15 % by weight 
of the refractory inorganic oxide carrier. 
, Z |(New) The hydrogenation catalyst for hydrocarbon oil as claimed in claim 4, 

Ifi whereiirfiie amount of titanium in terms of its oxide form falls between 1 and 15 % by weight 



of the re^ctory inorganic oxide carrier. 

The hydrogenation catalyst for hydrocarbon oil as claimed in claim 4, 
wherein the metal of Group 6 of the Periodic Table is molybdenum and the metal of Groups 8 
to 10 of the Periodic Table is nickel. 

/38. ^ew) The hydrogenation catalyst for hydrocarbon oil as claimed in claim 4, 
whiclrcanies a phosphorus compound along with the metal compound of Group 6 and the 
metal compound of Groups 8 to 10 of the Periodic Table. 

39. (New) A methM of hydrogenation of hydrocarbon oil, in which is used the 
hydrogenation catalyst of clai^ 4. 

(3( 

12, wherein a phosphorus compoimd is loaded on the refractory inorganic oxide carrier, along 
with the metal compound of Group 6 and the metal compound of Groups 8 to 10 of the 
Periodic Table thereto. 



'^^^■) (New) The method for producing a hydrogenation catalyst as claimed in claim 
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41, (Ngw) The method for producing a hydrogenation catalyst as claimed in claim 
14, wherein a pho^^orus compoyiid is loaded on the refiractory inorgamcjgxide carrier, along 
with the metal compoimd of Group 6 and the metal compound of Groups 8 to 10 of the 
Periodic Table thereto. 

: 42y'(New) The method for producing a hydrogenation catalyst asclaimed m claim 



12, wherein the metaj of Group^bf the Periodic Table is ^ toium or z irconium^ 

; 4:3- (New) The method for producing a hydrogenation catalyst as claimed in claim 
14, wherein the metal of Group^of the Periodic Table i^ttoiium or zirconi^^^ 



44,' (New) The method for producing a hydrogenation catalyst as claimed in claim 
, 5 12, wherein the nietal of Group 6 of the Periodic Table is molybdenum or tungsten, and the 



Ifi metal of Groups JS^to 1 0 of thb Periodic Table iCkobalt or nickd) 



45) (New) The method for producing a hydrogenation catalyst as claimed in claim 
14, wherein the met^of Groups of the Periodic Table is m^gbdenum or tungsten, and the 
metal of Groups 8 to 10 of the Periodic Tabl^is cobalt or nickel, ) 

^ 46.; (New) The method for producing a hydrogenation catalyst as claimed in claim 

B ' ' ' 

U 12, wherein the refractory inorganic oxide earner iS; alumina, j 

47. \ (New) The method for producing a hydrogenation catalyst as claimed in claim 

14, wherein the refractory inorganic oxide carrier is alumina. ) 

: 48.^ (New) The method for producing a hydrogenation catalyst as claimed in claim 

12, wherein the water-soluble orgapic>jcQmp0imd having a boiling point or a decomposition 

point of not lower than 150°C is atleast^one^solected^fr^ triethylene 

~ A 

glycol, polyethylene glycol and butanediol. 

^^4p^, (New) The method for producing a hydrogenation catalyst as claimed in claim 
14, wherein the water-soluble organic compound having a boiling point or a decomposition 
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point of hot lower than 150°C is at least one selected from diethylene glycol, triethylene 

- '-'Jx - ■■ 

glycoX^polyethylene glycol and butanediol. 

; /.. t-:?- Vi ^-^ 

/ SOytNew) A hyilfogenation catalyst produced in the method of claim 12. ^ 

W {^-^(New) A hydrogenation catalyst produced in the method of claim 14, J \v 

^2. (New) The metal compound-loading refractory inorganic oxide carrier as claimed 

in claim 2^, wherein the refractory inorganic oxide carrier is y-alumina. 

53. (Mew) The metal compound-loading refractory inorganic oxide carrier as claimed 
in claim 24, wherein the metal compound is a metal alkoxide. 

54. (New)\_The metal compound- loading refractory inorganic oxide carrier as 



claimed in claim 24, Vherein the metal is of Group 4 of the Periodic Table. 

55. (New) A metiiod for producing the metal compound-loading refractory inorganic 
oxide carrier of claim 24, 'Wjiiich comprises impregnating a refractory inorganic oxide carrier 
with an aqueous solution thatVontains a water-soluble organic compound having a boiling 
point or a decomposition point o^ot lower than 150°C, then drying it, and thereafter further 
impregnating with a solution of a m\|al compound. 

56. (New) A method for producing the metal compound-loading refractory inorganic 
oxide carrier of claim 24, which comprises^pregnating a refractory inorganic oxide carrier 
with an aqueous solution that contains a wate:psoluble organic compoimd having a boiling 
point or a decomposition point of not lower than rSO°C, then drying it, and thereafter further 
dipping it in an alcoholic solution of a metal compouiX metal alkoxide, 

57. (New) A hydrogenation catalyst having at le^t one metal of Group 6 and at least 
one metal of Groups 8 to 10 of the Periodic Table supported on the metal compound-loading 
refractory inorganic oxide carrier of claim 24. 
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58. (New)^A hydrogenation catalyst having at least one metal of Group 6 and at least 
one metal of Groups, 8 to 10 of the Periodic Table supported on the metal compound-loading 
^ refractory inorganic oxl^ carrier of claim 24, which is heated at a temperature not higher 




than 300*=C. 

I 

59. (New) A method oi;|iydro-desulfurization of hydrocarbon oil, in which is used 
the hydrogenation catalyst of claim^2. ' 
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CLAIMS 

AJ}3;^droaeriaij^^ hydrocarbon oil] v» hich 

produced by impregnating a refractory inorganic oxide 

A — . — . ~ „ — 

q^rrier^^ with a solution containing a water-soluble metal 
compound of, Group 4 jof the Periodic Table so that it carries 
the metal compound, then further impregnating with an aqueous 
solution containing at least one metal compound o:^Group 6\and 
at least one m etal compound of _ Group^^^toT^of the Periodic 
Table so that it carries the metal compounds, and thereafter 
^^^eati^ it at a temper a tu^ ^not higher than 300°al 

^/^^ The hydrogenation catalyst for hydrocarbon oil as 
claimed in claim 1, wherein tlg^me^tal^ compound o^Group of 
the Periodic Table is titanium compoundN^ 

./"s^ The hydrogenation catalyst for hydrocarbon oil as 
claimed in claim 2, wherein ti^'tijianium compou is a salt of 
a t i t anium- p&r^o x o h^d r_Q x.yca rb px y lj^c_a c i d , 

/__5^M ^ hydrogenation catalyst for hydrocarbon oil, which 
is produced by impregnating a refractory inorganic oxide 
carrier with an aqueous solution containing a salt of a 
titanium-peroxohydroxycarboxylic acid so that it carries the 
titanium compound, then further impregnating with an aqueous 
solution containing at least one metal compound of Group 6 and 
at least one metal compound of Groups 8 to 10 of the Periodic 
Table so that it carries the metal compounds. 

5. The hydrogenatiorK^atalyst for hydrocarbon oil as 
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clasimed in any of claims 1 to 4, wherein the refractory 
inorganic oxide is alumina. 

5\ The hydrogenation catalyst for hydrocarbon oil as 
claimed inSany of claims 2 to 5, wherein the amount of titanium 
in terms of rts oxide form falls between 1 and 15 % by weight 
of the refractoW inorganic oxide carrier. 

7. The hydrxpgenation catalyst for hydrocarbon oil as 
claimed in any of cl^i^ 1 to 6, wherein the metal of Group 6 

iO of the Periodic Table issj:nolybdenum and the metal of Groups 8 

to 10 of the Periodic Tabrs is nickel. 

8. The hydrogenation cSi±alyst for hydrocarbon oil as 
^ claimed in any of claims 1 to 7,\^ich carries a phosphorus 
:: compound along with the metal compound;. of Group 6 and the metal 



compound of Groups 8 to 10 of the Periodic Table. 

\ 

9. A method of hydrogenation of hydrocat^bon oil, in which 
is used the hydrogenation catalyst of any of ts^ aims 1 to 8 . 

method for producing a hydrogenation catalyst. 



(^^' A me 



w-b j r-h. GOiftp-ri-s-e-s applying a water-soluble organic compound 
having a boiling point or a decomposition point of not lower 
than .150®C to a refractory inorganic oxide carrier, then 
applying thereto a metal compound of Group..,4 of the Periodic 
Table, and thereafter further applying thereto at least one 
metal compound of Group 6 and at least one metal compound of 
Groups 8 to 10 of the Periodic Table. 

1^^ The method for producing a hydrogenation catalyst 
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as claimed in claim 10, wherein the catalyst produced isS^for 
hydro-desulfxirization .\ 



A method for producing a hydrogenation catalyst/ 



wteich compr-ises applying a metal compound of Group 4 of the 
Periodic Table to a refractory inorganic oxide carrier, along 
with a water-soluble organic compound having a boiling point 
or a decomposition point of not lower than 150°C thereto, and 
Q thereafter further applying thereto at least one metal compound 

of Group 6 and at least one metal compound of Groups 8 to 10 

m 

W ' of the Periodic Table. 

fU /l3.] The method for producing a hydrogenation catalyst ^ --^ 

m ■ ..--^ 

~_ as claimed in claim 12, wherein the catalyst produced/ is for ; . ^ 

!i — ■ 

^'^^ hydro-denitrogenation . \ 

Jfj (15-^"^^ method for producing a hydrogenation catalyst, 

^wfcu*«h samp^-s-es^ applying at least one metal compound of Group 
6 and at least one metal compound of Groups 8 to 10 of the 
Periodic Table to a refractory inorganic oxide carrier, along 
with a water-soluble organic compound having a boiling point 
or a decomposition point of not lower than 150°C thereto, and 
thereafter further applying thereto a metal compound of Group 
4 of the Periodic Table. 

■ 15.- The method for producing a hydrogenation catalyst 
as claimed in claim 14, wherein the catalyst producedf'is for tf^-'- 
hydro-dearomatization. ) ^'-''^"C 
^yj^ ^ 1^- The method for producing a hydrogenation catalyst 
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as claimed in any of claims 10 to 15, wherein a phosphorus 
compound is loaded on the refractory inorganic oxide carrier, 
along wit^ the metal compound of Group 6 and the metal compound 
of Groups SVto 10 of the Periodic Table thereto. 

17. Thd\method for producing a hydrogenation catalyst 
as claimed in anySof claims 10 to 16, wherein the metal of Group 
4 of the Periodic \able is titanium or zirconium. 

18. The method\^or producing a hydrogenation catalyst 
as claimed in any of claiSns 10 to 17, wherein the metal of Group 
6 of the Periodic Table is mfelybdenum or tungsten, and the metal 
of Groups 8 to 10 of the Per\odic Table is cobalt or nickel. 

19- The method for producing a hydrogenation catalyst 
as claimed in any of claims 10 to\l8, wherein the refractory 
inorganic oxide carrier is alumina\ 

20. The method for producing aXhydrogenation catalyst 
as claimed in any of claims 1 0 to 19, wherein the water-soluble 
organic compound having a boiling point Or a decomposition 
point of not lower than ISO^'C is at least one selected from 
diethylene glycol, triethylene glycol, polyethylene glycol and 
butanediol. \ 

21. A hydrogenation catalyst produced in the method of 
any of claimsf^O to 



22. A method of hydrogenation of hydrocarbon oi\, in 
which is used the hydrogenation catalyst of claim*^2u} 

23. A metal compound-loading refractory inorganic oxic 
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caxr.ier produced by impregnating a refractory inorganic oxide 
carm-er with a metal compound and carrying the metal, in which 
the metal exists uniformly everywhere inside it. 

2 A A metal compound-loading refractory inorganic oxide 
carrier produced by impregnating a refractory inorganic oxide 
carrier with X^metal compound and carrying the metal, of which 
the ratio, x = ^/F, is at least 0.5 in the graph indicating 
the data of llne'arNanalysis of the ra.etal atom in one direction 
obtained through eletetron probe microanalysis (EPMA) of the 
cross section of the carrier, and showing the relationship 
between the length, t, o\ the cross section in the cross 
direction of the carrier (tVndicates the distance from one 
surface of the carrier) and the\X-ray intensity, I, in which 
F indicates the integral value of the X-ray intensity 1 (t) with 
t being the distance between one surf^^c^of the carrier and the 
other surface thereof, and Fm indicates Nthe integral value of 
the X-ray intensity Im(t) on the line tangWitial to the X-ray 
intensity curve at the minimum and smallest posLnt of the curve, 
with t being also the distance between one surface of the 
carrier and the other surface thereof. 

The metal compound- loading refractory \norganic 
oxide carrier as--sJ^imed in claim 23 or 24, wherein the 
refractory inorganic oxide^'trat^^r is y-alumina. ^ 

26. The metal compound- loadin5->j;^fractory inorgandc 
oxide carrier as claimed in any of claims 23 to 2^ wherein the \ 
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metal compoufid is a meta'l alkoxide. 

27 . The n^^tal compound-loading refractory inorganic 
5**^* oxide carrier as clar^^ed in any of 23 to 26, wherein the metal 

is of Group 4 of the Periodic Table. 

28. The metal compound- loading refractory inorganic 
oxide carrier as claimed in claim 27, wherein the metal of Group 
4 of the Periodic Table is titanium. 

v29. A method for producing the metal compound-loading 

a " 

refracto^iA' inorganic oxide carrier of any of claims 23 to 28, 
y which compVises impregnating a refractory inorganic oxide 

carrier with an aqueous solution that contains a water-soluble 
organic compound having a boiling point or a decomposition 
point of not lower\than 150°C, then drying it, and thereafter 
* further impregnating^^ th a solution of a metal compound 

30, A method fo^^roducing the metal compound- loading 
refractory inorganic oxid^\carrier of any of claims 26 to 28, 
which comprises impregnating^ refractory inorganic oxide 
carrier with an aqueous solution\hat contains a water-soluble 
organic compound having a boiling\point or a decomposition 
point of not lower than 150°C, then drWng it, and thereafter 
further dipping it in an alcoholic solutior^of a metal compound, 
metal alkoxide. 

31. A hydrogenation catalyst having at least one metal 
of Group 6 and at least one metal of Groups 8 toNiO of the 
Periodic Table supported on the metal compound- jt>^a ding 
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refractory ih^ganic oxide carrier of any of claims 23 to 28, 

32. A hydrVqenation catalyst having at least one rnetal 
of Group 6 and at lek^.one metal of Groups 8 to 10 of the 
Periodic Table supporteoX^n the metal compound- loading 
refractory inorganic oxide carr1>^ of any of claims 23 to 28, 
which is heated at a temperature notMjigher than 300*^0. 

33. A method of hydro-desulf urizat^r«m of hydrocarbon 
oil, in which is used the hydrogenation catalysb-of claim 31 
or 32. 
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